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SPECIFICATION 

WIPER BLADE 
CROSS-REFERENCE TO RELATED APPLICATIONS 

rOOOn This application is entitled to the benefit of and incorporates bv reference 

essential subject nnatter disclosed in International Patent Application No. 
PCT/JP2003/016118 filed on December 16. 2003 and Japanese Patent Application No. 
2002-365754 filed on December 17. 2002. 

TECHNICAL FIELD OF THE INVENTION 
[0002] The present invention relates to a wiper blade for wiping the surface of a 
windshield of a vehicle. 



BACKGROU N&ART BACKGROUND OF THE INVENTION 
[0003] A wiper device is provided on a vehicle such as an automobile to give a driver 
a good view by wiping off deposits such as raindrops, snow, bugs, and splashes ft-om the 
car in fl^ont 

[0004] In general, such a wiper device has a wiper arm swung by an electric motor 
and a wiper blade fastened to the tip of the wiper arm. The wiper blade is kept pressed 
against the windshield by a spring mounted inside the wiper ami, and the swing of the 
wiper arm causes the wiper blade to reciprocate on the surface of the windshield for 
wiping. 

[0005] For the achievement of the improved wiping performances, the pressing force 
applied from the wiper arm to the wiper blade needs to be distributed in the longitudinal 
direction of the blade rubber that directly touches the windshield. For this purpose, there 
has been developed a so-called toumament wiper blade in which plural stages of levers 
are provided and assembled between the blade mbber and the wiper ami to distribute 
the pressing force through the lever. The toumament wiper blade, however, has the 
problems that components for constituting the lever increase in number and the pressing 
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force cannot be sufficiently distributed because the number of the levers is limited. 
[00061 For that reason, in conventional wiper blades, as disclosed in Japanese 
Patent Application Laid-Open No. 6-340249, a plate spring member such as a vertebra 
fomied in a flat plate shape approximately equal in length to a blade rubber by punching 
steel plate with a blank is fixed to the wiper arm, and a blade rubber is then directly 
attached to this plate spring member. In such a structure, the pressing force applied 
from the wiper arm is distributed to the entire blade rubber by the plate spring member. 
[0007] In the wiper blade described above, however, the plate spring member is so 
formed as to be elastically deformed easily by the pressing force from the wiper arm. 
Therefore, such a wiper blade may lose its function due to the plastic deformation 
because the plate spring member exceeds the range of elastic deformation when 
excessive bending force is applied by for example mishandling. 

[0008] An object of the present invention is to improve the durability of the wiper 
blade. 

OlS GLOSURE OF THE INVENTION SUMMARY OF THE INVENTION 
[0009] The wiper blade according to the present invention is attached to a wiper arm 
swingably provided on a vehicle and wiping a windshield by swingably moving on the 
windshield, and is characterized by comprising: a blade rubber touching the windshield; a 
rubber holder having a plurality of holding bridges for holding the blade mbber and rod- 
shaped spring members for connecting the holding bridges to one another at specified 
intervals, the rubber holder being elastically deformable in a direction perpendicular to the 
windshield; and excessive deformation restricting means for restricting deformation of the 
rod-shaped spring member within a range of elastic deformation when excessive 
bending force is applied to the rubber holder. 

[0010] The wiper blade according to the present invention is characterized in that the 
adjacent holding bridges are provided with interfering portions which interfere with each 
other when excessive bending force is applied to the rubber holder. 
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[0011] The wiper blade according to the present invention is characterized by 
comprising: a plurality of deformation restricting blocks provided between the holding 
bridges adjacent to each other and sandwiched between the holding bridges when 
excessive bending force is applied to the mbber holder. 

[0012] The wiper blade according to the present invention is characterized by 
comprising: linking strip portions for connecting the deformation restricting blocks to one 
another, wherein the distance between the adjacent deformation restricting blocks is 
restricted when excessive bending force is applied to the rubber holder. 
[0013] The wiper blade according to the present invention is characterized in that the 
holding bridge is formed by a steel plate and the interfering portion is formed by bending 
a body portion of the holding bridge. 

[0014] The wiper blade according to the present invention is characterized by 
comprising a stopper ring formed in a ring shape and surrounding the adjacent interfering 
portions. 

[0015] According to the present invention, even if excessive bending force is applied, 
the plastic deformation of the rod-shaped spring member can be prevented. Therefore. 
the permanent deformation of the wiper blade can be prevented and the durability of the 
wiper blade can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is an explanatory diagram schematically illustrating a wiper device 
provided with a wiper blade in accordance witii one embodiment of the present invention. 
[0017] FIG. 2A is a partial-cutaway firont view showing in detail the wiper blade on 
the OR side illustrated in FIG. 1. FIG. 2B is a partial-cutaway front view showing in 
detail the wiper blade on tiie AS side illustrated in FIG. 1 . 

[0018] FIG. 3A is a top plan view showing the mbber holder on tiie OR side 
illustrated in FIG. 2A. FIG. 3B is a top plan view showing tiie rubber holder on tiie AS 
side illustrated in FIG. 2B. 
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[00191 FIG. 4 is a aoss-sectional view taken along the line A-A in FIG. 2A. 

[0020] FIG. 5 is a perspective view illustrating in detail the rubber holder shown in 

FIG. 3A. 

[0021] FIGS. 6A and 6B are cross-sectional views illustrating modified embodiments 
of the wiper blade on the DR side shown in FIG. 2A. 

[0022] FIG. 7A is a cross-sectional view illustrating the normal state of the stopper 
attached to the rubber holder on the DR side. FIG. 7B is a cross-sectional view 
illustrating the state of the rubber holder on the DR side when excessive force is applied 
to the rubber holder in the reverse direction. FIG. 7C is a cross-sectional view 
illustrating the state of the rubber holder on the DR side when excessive force is applied 
to the rubber holder in the fonrard direction. 

[0023] FIG. 8A is an explanatory diagram showing a combination of a rod-shaped 
spring member and a vertebra in the wiper blade on the DR side. FIG. 8B is an 
explanatory diagram showing a combination of a rod-shaped spring member and a 
vertebra in the wiper blade on the AS side. 

[0024] FIG. 9 is a perspective view showing a modified embodiment of the rubber 
holder on the DR side shown in FIG. 3A 

[0025] FIG. 1 0 is a aoss-sectional view taken along the line B-B in FIG; 9. : 
[0026] FIG. 1 1 A is a cross-sectional view illustrating the normal state of the rubber 
holder. FIG. 11 B is a cross-sectional view illustrating the state of the mbber holder 
when excessive force is applied to the rubber holder in the reverse direction. FIG. 1 1 C 
is a cross-sectional view illustrating the state of the rubber holder when excessive force is 
applied to the mbber holder in the forward direction. 

[0027] FIG. 12 is a perspective view showing a part of a modified embodiment of the 
rubber holder on the DR side shown in FIG. 3A. 

[0028] FIG. 13A is a aoss-sectional view illustrating the normal state of the rubber 
holder shown in FIG. 12. FIG. 13B is a aoss-sectional view illustrating the state of the 
mbber holder when excessive force is applied to the mbber holder in the fonA/ard 
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direction. 

BES^nW ODE FOR CARRYING OUT THE INVENT I ON DESCRIPTION OF THE 

PREFERRED EMBODIMENTS 

[0029] As shown in FIG. 1, a wiper device 13 is provided on a vehicle 11 to give a 
driver a good view by wiping raindrops, splashes from a vehicle in from, and others 
adhering to a windshield 12. 

[0030] The wiper device 1 3 has a wiper arm 1 5a on the side of a driver's seat or on 
the OR side, which is swingably provided with respect to the vehicle 1 1 and fixed to a 
wiper shaft 14a rotatably supported by the vehicle 11, and similarly, a wiper arm 15b on 
the side of an assistant driver's seat or on the AS side, which is swingably provided with 
respect to the vehicle 1 1 and fixed to a wiper shaft 14b rotatably supported by the vehicle 
11. The wiper shafts 14a and 14b are connected to a wiper motor 17 through a link 
mechanism 16. The rotation of the wiper motor 17 swings the wiper arms 15a and 15b 
within the range of a given angle. 

[0031] The wiper blade 18a on the side of a driver's seat or on the OR side Is 
attached to the tip of the wiper ami on the OR side 15a, and the wiper blade 18b on the 
side of an assistant driver's seat or on the AS side is attached to the tip of the wiper ami 
15b on the AS side. Spring members (not shown) are fitted inside the wiper amis 15a 
and 1 5b, and the wiper blades 1 8a and 1 8b are pressed by the wiper arms 1 5a and 1 5b 
to touch the windshield 12 resiliently. The swing of the wiper arms 15a and 15b moves 
the wiper blades 18a and 18b swingably on the windshield 12 in wiping areas 12a and 
12b between an upper reversal position and a lower reversal position located at the lower 
end of the windshield 12, thereby wiping the windshield 12. 

[0032] FIG. 2A is a partial-cutaway fiiont view showing in detail the wiper blade on 
the DR side illusfrated in FIG. 1 . FIG. 2B is a partial-cutaway front view showing in 
detail the wiper blade on the AS side illusfrated in FIG. 1. FIG. 3A is a top plan view 
showing the rubber holder on the DR side illusfrated in FIG. 2A. FIG. 3B is a top plan 
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view showing the mbber holder on the AS side illustrated in FIG. 2B. FIG. 4 is a cross- 
sectional view taken along the line A-A in FIG. 2A. FIG. 5 is a perspective view 
illustrating in detail the oibber holder shown in FIG. 3A. 

[00331 As shown in FIG. 2A, the wiper blade on the DR side 18a has a blade rubber 
21a directly touching the windshield 12 and a rubber holder 22a on the side of a driver's 
seat or on the DR side that supports the blade rubber 21a, and the wiper blade 18a is 
smaller in radius of cun/ature than the windshield 12 in a normal state or in a state where 
the blade is away firom the windshield 12. Similarly, as shown in FIG. 2B, the wiper 
blade 18b on the AS side has a blade mbber 21b directly touching the windshield 12 and 
a mbber holder 22b on the side of an assistant driver's seat or on the AS side that 
supports the blade mbber 21b, and the wiper blade 18b is smaller in radius of curvature 
than the windshield 12 in a normal state or in a state where the blade is away from the 
windshield 12. The length L2 of the wiper blade on the AS side 18b is shorter than the 
length LI of the wiper blade on the DR side 18a. and the wiper blade 18b curves shaper 
than the wiper blade on the DR side 18a at the ends in the longitudinal direction thereof. 
[0034] The wiper blade on the DR side 18a and the wiper blade on the AS side 18b 
have the basically same stmcture except that mentioned above. For that reason, the 
wiper blade on the DR side 1 8a is first described below. 

[0035] As shown in FIG. 3A, a supporting block 23 used as a support portion is 
provided on the approximately central position in the longitudinal direction of the mbber 
holder on the DR side 22a. Two rod-shaped spring members 24 or first spring 
members are fixed to the supporting block 23 in such a way that the spring members are 
shifted to each other in a moving direction or in a wiping direction that the wiper blade on 
the DR side 18a wipes the windshield 12. The rod-shaped spring members 24 are 
approximately circular in section, and the shaft center thereof is arcuately curved with a 
radius of curvature smaller than that of the windshield 12. Also, the rod-shaped spring 
members 24 are fixed to the supporting block 23 at the approximately central position in 
the longitudinal direction thereof and extend from the both sides of the supporting block 
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23 in a given length. 

[0036] A plurality of holding bridges 26 (for example. 12 holding bridges in this 
embodiment) also referred to as bridging member or element are provided on one side 
of the supporting block 23. The holding bridges 26 are arrayed at specified intervals 
and fixed to the rod-shaped spring members 24. That is, the holding bridges 26 are 
connected with one another at specified inten/als by the rod-shaped spring members 24. 
Similariy, a plurality of holding bridges 26 (for example, 12 holding bridges in this 
embodiment) are provided on the other side the supporting block 23 and molded on the 
rod-shaped spring members 24 at specified intervals. That is, the holding bridges 26 
are connected with one another at specified intervals by the rod-shaped spring members 
24. 

[0037] As shown in FIG. 4, the holding bridges 26 have the C-shaped aoss section 
composed of a base wall portion 26a and a pair of side wall portions 26b and 26c 
approximately perpendicular to the base wall portion 26a. Each of the rod-shaped 
spring members 24 passes through one side wall portion 26b and the other side wall 
portion 26c, respectively. 

[0038] As shown by the broken lines in FIG. 5, the rod-shaped spring members 24 
are bent in a crank shape in each of the side wall portions 26a and 26b and the holding 
bridges 26 are fixed to the rod-shaped spring members 24 by the crank. More 
specifically, the rod-shaped spring members 24 are connected and fixed to one another 
by the holding bridges 26 serving as deformation restricting members to restrict the 
respective relative positions of the members 24, which makes the members 24 elastically 
deformable in the direction perpendicular to the windshield 12, but restricts the elastic 
deformation thereof in the wiping direction. 

[0039] In this emlxxliment, crank-shaped bent portions are provided on the rod- 
shaped spring members 24 to fix the holding bridges 26. Alternatively, for example, the 
knurling or the roulette is also available. Also, the holding bridges 26 are molded onto 
the rod-shaped spring members 24. Alternatively, it is'also possible to fix the supporting 
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blocks 23 and the holding bridges 26 previously molded onto another cx)mponent to the 
rod-shaped spring members 24. 

[0040] In such a structure, the rubber holder on the DR side 22a is elastically 
deformable in the direction perpendicular to the windshield 12 with the fulcrum at the 
supporting block 23. 

[0041] Also, holding pawls 26d serving as holding portions are fomried on the side 
wall portions 26b and 26c of the holding bridge 26, and the blade mbber 21a is held on 
the holding bridges 26 by the holding pawls 26d. 

[0042] The blade rubber 21a has a base portion 27 held by the holding bridges 26 
and an edge portion 28 for wiping the windshield 12, and the shape thereof is the same 
as that of a blade rubber used in a conventionally well-known tournament wiper blade. 
Holding slots 27a are formed in tiie base portion 27, and the blade rubber 21a is held in 
the holding bridges 26 or the rubber holder on the DR side 22a by engaging the holding 
pawls 26d of the holding bridges 26 with the holding slots 27a. The base portion 27 is 
connected to the edge portion 28 through a thinly-formed neck portion 29, and the edge 
portion 28 is held in a suitable contact angle when touching ttie windshield 12 while tilting 
via the neck portion 29. Incidentally, natural rubber and chbroprene rubber are used for 
the blade-rubber 21a. Alternativety, a compound of natural rubber and chbroprene 
rubber that has advantages of botii materials is also used in many cases. The blade 
rubber 21a is produced by extrusion of these materials and has the same cross section 
throughout the longitudinal direction. 

[0043] Also, fitting slots 27b are formed in both side portions above tiie holding slots 
27a of tiie blade rubber 21a, and tiie vertebras 31 as flat plate spring members are fitted 
to the fitting slots 27b. The vertebras 31 are so formed as to be curt)ed in advance witti 
a predetermined curvature, and the blade rubber 21a is bent by the spring force of the 
vertebra 31 . The effect of tiie vertebra 31 is described later. 

[0044] As described above, in the wiper blade on the OR side 1 8a, tiie blade rubber 
21a is supported by tiie holding pawls 26d formed on tiie deformation restricting 
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members or the holding bridges 26 fixed to the rod-shaped spring members 24. 
Therefore, a blade rubber used in a conventionally well-known tournament wiper blade 
can be used without any modification, which makes the wiper blade more versatile. 
Also, since the blade aibber 21a can be detachably fitted to the holding bridges 26. the 
blade rubber 21a can be replaced with ease. 

[0045] A clip 32 for fixing the blade to the wiper arm on the DR side 15a is provided 
on the supporting blocks 23. The wiper blade on the DR side 18a is fixed to the wiper 
arm on the DR side 15a in a state where the supporting block 23 is supported by the 
wiper arm on the DR side 1 5a. and a pressing force is applied ft"om the wiper arm on the 
DR side 1 5a to the supporting block 23. The blade mbber 21 a supported by the rubber 
holder on the DR side 22a is curved together with the mbber holder on the DR side 22a 
by the elastic force of the rod-shaped spring members 24 in a nomrial state. When the 
blade rubber 21a touches the windshield 12 to apply the pressing force of the wiper ami 
on the DR side 15a to the supporting block 23, the rubber holder on the DR side 22a is 
elastically deformed in accordance with the curvature of the windshield 12 and then the 
blade rubber 21a touches the windshield 12. More specifically, the rod-shaped spring 
members 24 are elastically defomied by the pressing force fi^om tiie wiper ami 15a so 
that tiie rubber holder on ttie DR side 22a follows the curvature of. the windshield 12. 
Then, the reaction force of the rod-shaped spring members 24 due to tiie elastic 
deformation is resultantly ti^nsmitted to the holding bridges 26 and tiie rubber holder on 
tiie DR side 22a produces the force for pressing tiie blade mbber 21a against tiie 
windshield 12. Also, the vertebra 31 is attached to tiie blade rubber 21a, and the elastic 
force of the vertebra 31 in addition to the reaction force of tiie rod-shaped spring 
members 24 are applied to tiie blade mbber 21a when tiie pressing force of tiie wiper 
arm 15a is applied to the mbber holder on the DR side 22a. Consequently, tiie reaction 
force of tiie rod-shaped spring members 24 discontinuously applied in the longitijdinal 
direction of tiie blade mbber 21a is compensated by the elastic force of tiie vertebra 31 
continually produced in the longitudinal direction, and the pressure of the blade mbber 
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21a against the windshield 12 is uniformly distributed in the longitudinal direction. Thus, 
the pressing force from the wiper arm on the DR side 15a is distributed and applied to the 
blade rubber 21a by the rod-shaped spring members 24 and the vertebra 31, and the 
blade rubber 21a touches the windshield 12 with a predetemiined distribution pressure 
characteristics. 

[0046] The wiper blade on the DR side 18a has a fin 33 as fin member formed of. for 
example, hard rubber. The fin 33 is fitted on the holding bridges 26 to cover the entire 
aibber holder on the DR side 22a. 

[0047] For this reason, the cross-sectional configuration of the wiper blade on the DR 
side 18a is superior in aerodynamic characteristics. That is. it is possible to prevent the 
wiper blade on the DR side 18a fi^om floating during high speed driving to improve wiping 
performance. Also, since the wiper blade on the DR side 18a itself is of fin shape, the 
height of the wiper blade on the DR side is reduced to improve the driver's view. 
[0048] At this time, since the rod-shaped spring members 24 with a neariy-circular 
cross section are used as spring members for distributing and applying the pressing 
force firom the wiper arm on the DR side 15a to the blade rubber 21a. the rod-shaped 
spring members 24 accounts for just a firaction of the cross section of the wiper blade on 
the: DR side 18a, and the design fireedom is not decreased, when a cross-sectional 
configuration of the wiper blade on the DR side 18a is detemiined in consideration of 
aerodynamic characteristics. Consequently, the holding bridge 26 and the fin 33 can be 
designed to have the optimum configuration in terms of the aerodynamic characteristics. 
[0049] As described above, since the wiper blade on the DR side ^Ba uses the rod- 
shaped spring members 24 as the elastic member for distributing and applying the 
pressing force fi-om the wiper arm on the DR side 15a to the blade rubber 21a, the area 
of the rod-shaped spring members 24 accounting for the cross-sectional configuration of 
the wiper blade on the DR side 18a can be reduced, and the design fireedom in the 
cross-sectional configuration of the wiper blade on the DR side 18a can be improved. 
[0050] As illustrated, the rod-shaped spring members 24 are an^anged on the sides 
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of a wiping direction of the blade mbbers 21a, respectively. That is, the rod-shaped 
spring members 24 are arranged on one side and the other side of the blade rubber 21a. 
Therefore, the height of the wiper blade on the DR side 18a in the direction perpendicular 
to the windshield 12 can be reduced. 

[0051] As described above, since the height of the wiper blade on the DR side 1 8a in 

the direction perpendicular to the windshield 12 can be reduced, it is possible to improve 

the driver's view in a vehicle 1 1 using this wiper blade on the DR side 1 8a. 

[0052] In this emtxxliment, two rod-shaped spring members 24 are provided, but a 

plurality of the spring members, for example, three members shown in FIG. 6A are also 

available. 

[0053] Also, in this embodiment the rod-shaped spring members 24 are arranged 
on the sides of a wiping direction of the blade rubbers 21a, respectively. Altematively, 
as shown in FIG. 6A, the spring members can be provided on the upper portion of the 
blade njbber 21a opposite to the windshield 12. In that case, the width of the wiper 
blade on the DR side 1 8a on the sides of the wiping direction can be reduced. 
[0054] Furthermore, in this embodiment, the rod-shaped spring members 24 are 
adjacently disposed on the one side and the other side of the blade rubber 21a, 
respectively. Altematively, • a plurality of the rod-shaped spring members 24 can be 
arranged on the one side. 

[0055] Still furthermore, in this embodiment the rubber holder on the DR side 22a is 
covered with the fin 33. Altematively, as shown in FIG. 6B, the holding bridge 26 itself 
can be configured in a fin shape. Incidentally, the members and component parts 
corresponding to those mentioned above are denoted by the same reference numerals 
in FIGS. 6A and 6B. 

[0056] FIG. 7A is a cross-sectional view illustrating the normal state of the stopper 
attached to the rubber holder on the DR side. FIG. 7B is a cross-sectional view 
illustrating the state of the mbber holder on the DR side when excessive force is applied 
to the rubber holder in the reverse direction. FIG. 7C is a cross-sectional view 
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illustrating the state of the rubber holder on the DR side when excessive force is applied 
to the rubber holder in the forward direction. 

[00571 As shown in FIG. 3A, a stopper 34 is provided on the rubber holder on the DR 
side 22a as means of restricting excessive deformation. 

[0058] The stopper 34 has a plurality of deformation restricting blocks 35 disposed 
between the adjacent holding bridges 26 and linking strip portions 36 coupling the 
deformation restricting blocks 35 with one another. Each one stopper is provided for 
one and the other sides of the supporting blocks 23. 

[00591 As shown in FIG. 5, U-shaped engaging portions 37 are formed at both ends 
of the holding bridges 26. The deformation restricting blocks 35 are ananged in 
engagement with these engaging portions 37 between the adjacent holding bridges 26. 
Two slots 38 extending in the direction of connecting the engaging porttons 37 are 
formed in the base wall portions 26a of the holding bridges 26, and the linking strip 
portions 36 are disposed in the slots 38. Also, through bores 39 passing though the 
holding bridges 26 in the direction perpendicular to the slots 38 are fomied at the 
approximately central position of the slots 38. As shown in FIG. 7A, the linking strip 
portions 36 are slightly loose in the through bores 39 when the wiper blade on the DR 
: . side 1 8a touches the windshield 1 2 or in a normal state. 

[00601 As shown in FIG. 7B, when the excessive force in the reverse direction, that is, 
in the direction where the holder is bent backward with respect to the windshield 12 is 
applied to the rubber holder on the DR side 22a, the distance between the engaging 
portions 37 is narrowed with the fulcrum at the rod-shaped spring members 24, and the 
deformation restricting blocks 35 between the engaging portions 37 are sandwiched to 
interfere with the engaging portions 37, thereby preventing the adjacent holding bridges 
26 from approaching within a predetermined distance. At this time, the rod-shaped 
spring members 24 are kept deformed in the range of elastic deformation and do not 
reach the range of plastic deformation. That is, when the rod-shaped spring nnembers 
24 lie in the range of elastic deformation, the stopper 34 interferes with the engaging 
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portions 37 to restrict the mbber holder on the DR side 22a from being bent excessively. 
Therefore, the deformation of the rod-shaped spring members 24 is restricted within the 
range of elastic deformation even if the excessive force in the direction where the wiper 
blade is bent backward is applied to the wiper blade on the DR side 18a. and the plastic 
deformation is prevented. 

[0061] In contrast, as shown in FIG. 7C, when the excessive force in the forward 
direction, that is, in the direction where the holder is bent forward over the windshield 12 
is applied to the rubber holder on the DR side 22a, the distance between the engaging 
portions 37 is widened with the fulcrum at the rod-shaped spring members 24, and both 
the deformation restricting blocks 35 and the holding bridges 26 move in the direction 
where they are parted from each other with the fulcrum at the rod-shaped spring 
members 24. Accordingly, the slack of the linking strip portions 36 is reduced to 
produce the tension in the linking strip portions 36, and the further increase of the 
distance between the adjacent deformation restiicting blocks 35 is prevented. At this 
time, the rod-shaped spring members 24 are kept deformed in the range of elastic 
disformation and do not reach tine range of plastic deformation. That is, when the rod- 
shaped spring members 24 lie in the range of elastic deformation, the stopper 34 
prevents the distance fc^etween the deformation resfricting blocks. 35 ror the holding 
bridges 26 from being increased over a predetermined distance to restrict the rubber 
holder on the DR side 22a from being bent excessively. Therefore, the deformation of 
the rod-shaped spring members 24 is restricted within the range of elastic deformation 
even if the excessive force in the direction where the wiper blade is t>ent forward is 
applied to the wiper blade on the DR side 18a, and tiie plastic deformation is prevented. 
[0062] As described above, in ttie wiper blade on ttie DR side 18a, the stopper 34 
restricts the excessive bending of ttie rubber holder on the DR side 22a even when the 
excessive bending force is applied. Therefore, the plastic deformation of the rod- 
shaped spring members 24 can be prevented and Vne durability of the wiper blade on the 
DR side 18a can be improved. 



Marked-Up Version Showing Changes Made 



14 



[00631 In this embodiment, the plastic defbmiation of the rod-shaped spring 
members 24 is prevented by using the deformation restricting blocks 35 disposed 
between the adjacent holding bridges 26. Alternatively, the excessive bending can be 
restricted also by forming the interfering portions on the adjacent holding bridges 26 so 
that the interfering portions of the adjacent holding bridges 26 directly interfere with each 
other to restrict the excessive bending when the excessive force is applied to the wiper 
blade on the DR side 1 8a. 

[0064] Also, in this embodiment, the deformation restricting blocks 35 are mutually 
connected by the linking strip portions 36. Alternatively, it is also possible to provide the 
deformation restricting blocks 35 separately so as to restrict the excessive bending on 
one side of the rubber holder on the DR side 22a. In this case, the deformation 
restricting blocks 35 can be provided on both sides of the rxxl-shaped spring members 
24 such as the windshield 12 side and the opposite side thereof so as to restrict the 
deformations in both of the reverse and forward directions. 

[0065] Meanwhile, as shown in FIG. 2B and FIG. 3B, the wiper blade on the AS side 
18b has the basically same structure as the wiper blade on the DR side 18a, and the 
function and effect thereof are also the same as those of the wiper blade on the DR side 
18a. 

[0066] The difference in the wiper blade on the AS side 1 8b from the wiper blade on 
the DR side 18a will be described. In FIGS. 2B and 38, the members and component 
parts conesponding to those mentioned above are denoted by the same reference 
numerals. 

[0067] The mbber holder of the wiper blade on the AS side 18b, that is, the mbber 
holder on the AS side 22b is formed based on a rubber holder having the same structure 
as the rubber holder on the DR side 22a, and the mbber holder on the AS side 22b is 
formed by removing the two holding bridges 26 located at both ends of the rubber holder. 
The rubber holder is thus formed in a shorter shape in comparison with the rubber holder 
on the DR side 22a. More specifically, the rubber holder on the AS side 22b is formed 
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from the nibber holder in which the twelve holding bridges 26 are fixed at specified 
intervals to the rod-shaped spring members 24 on both sides of the supporting block 23 
similar to the rubber holder on the DR side 22a. by cutting the rod-shaped spring 
member 24 at the position between the holding bridge 26 at the one distal end and the 
holding bridge 26 adjacent thereto and cutHng the rod-shaped spring member 24 at the 
position between the holding bridge 26 at the other distal end and the holding bridge 26 
adjacent thereto. Consequently, the rubber holder on the AS side 22b is formed so as 
to have a predetermined length, that is, a length shorter by two holding bridges than the 
rubber holder on the DR side 22a, 

[0068] Therefore, when producing the wiper blades on the DR and AS sides 18a 
and 18b which are different in length. It is unnecessary to prepare two different kinds of 
the rod-shaped spring members 24 which are different in length corresponding to the 
wiper blades on the DR and AS sides 18a and 18b and to produce two different kinds of 
rubber holders different in length by using the two members 24. In other words, by 
producing and storing the rubber holders on the DR side 22a in advance, the mbber 
holder on the AS side 22b can be readily produced on the basis of the mbber holder 22a. 
^ Since the rod-shaped spring member 24 has a circular cross section, it is easier to cut it 
than a flat-plate spring member such as the vertebra. 

[0069] In this embodiment, the rubber holder formed to meet the length of the wiper 
blade on the DR side 18a is shortened to meet the length of the wiper blade on the AS 
side 18b. Alternatively, a large number of different kinds of rubber holders different in 
length can be formed by cutting the rod-shaped spring members 24 at the position 
between two arbitrary holding bridges 26 to remove a predetermined number of the 
holding bridges fliom the rubber holder with a predetermined length. For example, the 
mbber holder on the DR side 22a used for the wiper blade on the DR side 18a can be 
formed by cutting the mbber holder with a length larger than the mbt)er holder on the DR 
side 22a. 

[0070] In the wiper blades 18a and 18b, the length of the mbber holder can be 
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changed merely by cutting the rod-shaped spring members 24 at the position bet\A/een 
the two holding bridges 26. Therefore, wiper blades different in length can be easily 
produced. 

[00711 FIG. 8A is an explanatory diagram showing a combination of a rod-shaped 
spring member and a vertebra in the wiper blade on the DR side, and FIG. 8B is an 
explanatory diagram showing a combination of a rod-shaped spring member and a 
vertebra in the wiper blade on the AS side. 

[0072] As described above, the mbber holder on the AS side 22b with the same 
structure but different in length ft-om the mbber holder on the DR side 22a is used in the 
wiper blade on the AS side 1 8b. On the other hand, the blade rubber 21b that is shorter 
than the blade rubber 21a used in the wiper blade on the DR side 18a is used to meet 
the length of the rubber holder on the AS side 22b. Also, the vertebra 41 attached to 
the blade rubber 21b is more sharply cun/ed than the vertebra 31 used in the wiper blade 
on the DR side 18a. Therefore, the wiper blade on the AS side 18b curves more 
sharply than the wiper blade on the DR side 1 8a. 

[0073] As shown in FIG. 8A, the rod-shaped spring member 24 which forms the 
rubber holder on the DR side 22a is cun/ed with the radius of curvature smaller than that 
of the windshield 12, and the vertebra 31 used as a second spring member fitted to the ^ 
blade rubber 21a used in the wiper blade on the DR side 18a has a larger radius of 
curvature and is cun/ed less sharply than the rod-shaped spring members 24. The 
vertebra 31 is formed in a flat plate \Artiich is thin in the direction perpendicular to the 
windshield 12 and is elastrcally deformable in the direction perpendicular to the 
windshield 12. Therefore, when the wiper blade on the DR side 18a touches the 
windshield 12 and the pressing force from the wiper arm on the DR side 15a fe applied, 
the spring force of the rod-shaped spring members 24 is compensated by that of the 
vertebra 31. That is, when a pressing force from the wiper arm on the DR side 15a is 
applied, the combined spring force of the spring forces of the rod-shaped spring 
members 24 and the vertebra 31 is applied to the blade rubber 21a, and the distribution 
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pressure of the blade rubber 21a to the windshield 12 is determined by the combined 
spring force. Consequently, the blade rubber 21 a follows the windshield 1 2. 
[0074] On the other hand, as shown in FIG. 8B. since the rubber holder on the AS 
side 22b is fomried on the basis of the rubber holder on the DR side 22a. the rod-shaped 
spring member 24 as a first spring member thereof is also curved with the radius of 
curvature smaller than that of the windshield 12 similar to the rubber holder on the DR 
side 22a. Also, the flat plate spring member or the vertebra 41 used as a second spring 
member attached to the blade rubber 21b used in the wiper blade on the AS side 18b is 
smaller in radius of curvature than the vertebra 31 attached to the blade rubber on the 
DR side 21a. Consequently, when the wiper blade on the AS side 18b touches the 
windshield 12 and the pressing force from the wiper arm on the AS side 15b Is applied, 
the spring force of the rod-shaped spring members 24 is compensated by the spring 
force of the vertebra 41 more strongly than that in the case of the wiper blade on the DR 
side 18a. that is, the combined spring force of the spring force of the rod-shaped spring 
members 24 in the wiper blade on the AS side 18b and the spring force of the vertebra 
41 is stronger than that in the case of the wiper blade on the DR side 18a, with the result 
that the wiper blade on the AS side 1 8b is sharply curved than the wiper blade on the DR 
side 18a. Therefore, when the pressing force is applied from the wiper arm on the AS 
side 15b, the distribution pressure of the blade rubber 21b to the windshield 12 is 
determined by the combined spring force. Consequently, the wiper blade on the AS 
side 18b can follow the windshield 12 with a sufficient distribution pressure even at the 
position where curvature is sharper at the side portion of the windshield 12 in a lower 
reversal position of the wiper. 

[0075] In other words, in the wiper blades 1 8a and 1 8b, for the rubber holders on the 
DR side 22a and the AS side 22b using the same rod-shaped spring members 24, the 
vertebra 31 and 41 with different characteristics are attached to the blade rubbers 21 and 
21 b so that the characteristics of the wiper blades 18a and 18b can be changed. Also, 
since the blade rubbers 21a and 21b are easily detachable fiiom the rubber holders 22a 
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and 22b, the vertebras 31 and 41 can be replaced \A^h other one with different 
characteristics. Note that, in this embodiment, the vertebra 41 used in the wiper blade 
on the AS side 18b is different in characteristics from the one for the wiper blade on the 
DR side 18a. Altemativeiy, for example, by replacing the vertebra 31 attached to the 
blade mbber on the DR side 21a with the other one with different characteristics, the 
wiper blade on the DR side 18a can be adapted for the windshields with various 
curvatures. 

[0076] As stated above, in the wiper blades 18a and 18b, the characteristics of the 
vertebra 31 and 41 attached to the blade rubbers 21a and 21b are changed so as to 
adapt the wiper blades 18a and 18b for the windshields with various curvatures. 
Therefore, the versatility of the wiper blades 1 8a and 1 8b can be improved. Additfonally, 
in the wiper blades 18a and 18b, since the characteristics thereof can be diversely 
changed based on the mbber holders 22a and 22b using the rod-shaped spring 
members 24 with the predetermined characteristics, it is unnecessary to prepare a large 
number of different kinds of rod-shaped spring members witii different characteristics. 
[0077] Furthermore, in the wiper blades 18a and 18b, if the elastic force of the rod- 
shaped spring members 24 and the vertebras 31 and 41 deteriorates due to aging and 
' > 1 so forth and the distribution pressure of the blade rubbers 21a and 21b on the windshield 
12 becomes unsuitable, the distiibution pressure of the blade rubbers 21 a and 21 b, ttiat 
is, tiie wiping performance can be readily controlled by replacing the vertebras 31 and 41. 
[0078] Thus, in tiie wiper blades 18a and 18b, the distiibution pressure of the blade 
rubbers 21a and 21b can be readily adjusted by replacing the vertebras 31 and 41 
attached to the blade mbbers 21a and 21b with the ones witti different characteristics. 
Therefore, the wiping performance of the blade mbbers 21a and 21b can be easily 
controlled. 

[0079] Note that the vertebras 31 and 41 as flat plate spring members are used as 
the second spring members in tiiis embodiment. Alternatively, a spring member formed 
in a rod shape is also available. 
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[0080] FIG. 9 is a perspective view showing a modified embodiment of the mbber 
holder on the DR side shown in FIG. 3A. FIG. 10 is a cross-sectional view taken along 
the line B-B in FIG. 9. FIG. 1 1 A is a cross-sectional view illustrating the nonnal state of 
the rubber holder. FIG. 118 is a cross-sectional view illustrating the state of the rubber 
holder when excessive force is applied to the rubber holder in the reverse direction. FIG. 
1 1C is a cross-sectional view illustrating the state of the rubber holder when excessive 
force is applied to the rubber holder in the forward direction. Note that the members and 
component parts in FIGS. 9 to 1 1 corresponding to those mentioned above are denoted 
by the same reference numerals. 

[0081] A mbber holder 51 shown in FIG. 9 is provided with a plurality of holding 
bridges 52 formed by press working of metal or steel plate instead of the holding bridges 
26 made of resin in the rubber holder on the DR side 22a shown in FIG. 3A. The 
holding bridges 52 are coupled with each other by the rod-shaped spring members 24 at 
specified intervals in the longitudinal direction as is the case with the rubber holder on the 
DR side 22a, and thus, the rubber holder 51 is elastically defomnable in the direction 
perpendicular to the windshield 12. In this case, the holding bridge 52 has four fixed 
legs 53. The fixed legs 53 are wound around the periphery of the rod-shaped spring 
members 24 and the distal ends thereof are fixed to a body portion 54 by fixing means, 
such as spot welding, thereby fixing them to the rod-shaped spring members 24. Note 
that in the illustrated case, the holding bridge 52 is fomied flrom steel plate, but can be 
formed from plates made of other metallic materials. 

[0082] As shown in FIG. 10, the holding bridge 52 is provided with a holding portion 
55 formed in a "C" shape in the cross section by bending the body portion 54, and the 
blade rubber 21a touching the windshield 12 is held in the holding bridge 52 by the 
holding portion 55. 

[0083] The holding bridge 52 is provided with a pair of stopper portions 56 as 
excessive deformation restricting means extending fl^om the body portion 54 toward both 
sides in the longitudinal direction of the rubber holder 51. The stopper portion 56 is 
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formed by bending the ends of the body portion 54 at an approximately right angle and 
has stopper surfaces 56a nearly perpendicular to the axial direction of the rubber holder 

51. As shown in FIG. 11 A. when the wiper blade using the aibber holder 51 touches 
the windshield 12, that is, in a normal state, the stopper surface 56a is opposed to the 
other stopper surface 56a of the adjacent holding bridge 52 at specified intervals. 

[0084] As shown in FIG. 1 1 B, when excessive bending force is applied to the rubber 
holder 51 in the reverse direction, that is, in the direction where the holder is bent 
backward with respect to the windshield 12, the opposing stopper surfaces 56a interfere 
with each other, thereby preventing the adjacent holding bridges 52 from approaching 
within a predetermined distance. At this time, the rod-shaped spring members 24 are 
kept deformed within the range of elastic deformation, and do not reach the range of 
plastic deformation. That is, when the rod-shaped spring memfc>ers 24 lie in the range of 
elastic deformation, the stopper portions 56 or interfering portions cause the stoppers 
56a to interfiere with each other to prevent the rubber holder 51 from being bent 
excessively. Therefore, the deformation of the rod-shaped spring members 24 is 
restricted within the range of elastic deformation even if excessive bending force is 
applied in the direction where the rubber holder 51 is bent backward, and the plastic 
deformation is prevented./^ . : . . . y 

[0085] Also, a stopper ring 57 as means for restricting excessive deformation is 
engaged with each of the opposing stopper portions 56 of the adjacent holding bridges 

52. The stopper ring 57 is formed in the shape of a ring surrounding the adjacent 
stopper portions 56, and the inner surfaces thereof are opposed to the stopper portions 
56 of the adjacent holding bridges at specified intervals as shown in FIG. 1 1A when the 
wiper blade using the rubber holder 51 touches the windshield 12 or in a normal state. 
[0086] As shown in FIG. 11C, when excessive force is applied in the forward 
direction, that is, in the direction where the rubber holder 51 is bent fonA/ard over the 
windshield 12, the distance between the adjacent stoppers 56 is widened, and respective 
stoppers 56 touch the inner surface of the stopper ring 57. Therefore, the distance 
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between the adjacent stopper portions 56 is restricted, that is, the distance between the 
holding bridges 52 is restricted within a predetermined distance. At this time, the rod- 
shaped spring members 24 are kept deformed in the range of elastic deformation and do 
not reach the range of plastic deformation. That is, when the rod-shaped spring 
members 24 is in the range of elastic deformation, the stopper ring 57 as restricting 
means prevents the distance between the holding bridges 52 from being increased over 
a predetermined distance to restrict the excessive bending of the rubber holder 51 . 
Therefore, the deformation of the rod-shaped spring memt)ers 24 is restricted within the 
range of elastic deformation even if the excessive bending force is applied in the direction 
where the rubber holder 51 is bent forward, and the plastic deformation is prevented. 
[0087] As described above, the stopper portion 56 and the stopper ring 57 prevent 
the rubber holder 51 from being bent excessively even If the excessive bending force is 
applied. Therefore, the plastic deformation of the rod-shaped spring members 24 can 
be prevented and the durability of the wiper blade using the rubber holder 51 can be 
improved. 

[0088] Incidentally, in the illusfrated case, the ring-shaped stopper ring 57 is used as 
the restricting means. Alternatively, restricting means with a different shape such as the 
U-shaped stopper ring can be used as long as it can restrict the distance t>etween the 
holding bridges 52 within the predetermined distance. 

[0089] FIG. 12 is a perspective view showing a part of a modified embodiment of the 
rubber holder on the DR side shown in FIG. 3A. FIG. 13A is a cross-sectional view 
illusfrating the normal state of the rubber holder shown in FIG. 12. FIG. 13B is a cross- 
sectional view illusfrating the state of the rubber holder when excessive force is applied to 
the rubber holder in the forward direction. 

[0090] Similar to the rubber holder 22a shown in FIG. 3A, the ajbt)er holder 61 
shown in FIG. 12 has such a structure that a plurality of holding bridges 26 are connected 
to each other by the rod-shaped spring members 24 at specified intervals in the 
longitudinal direction, which makes the holder 61 elastically deformable in the direction 
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perpendicxilar to the >A/indshield 12. Similar to the stopper 34 shown in FIG. 5, the 
stopper 62 used in the rubber holder 61 as excessive deformation restricting means has 
a plurality of deformation restricting blocks 63 disposed between the adjacent holding 
bridges 26 and the linking strip portions 64 for connecting the defbmiation restricting 
blocks 63 to each other in the longitudinal direction. 

[0091] As shown in FIG. 13A, when the rubber holder 61 is in a normal state, that is, 
when the wiper blade on the DR side 18a using the rubber holder 61 touches the 
windshield 12, the deformation restricting blocks 63 are sandwiched between the holding 
bridges 26 while touching them. Therefore, the defomiation in the direction where the 
rubber holder 61 is bent backward with respect to the windshield 12 is restricted. More 
specifically, even if the excessive bending force in the reverse direction with respect to 
the windshield 12 is applied to tiie rubber holder 61, since the deformation restricting 
blocks 63 are sandwiched between the adjacent holding bridges 26, it is possible to 
prevent the holding bridges 26 from approaching within a predetermined distance, that is, 
restrict tiie distance between the adjacent holding bridges 26. Thus, the excessive 
deformation of the rubber holder 61 is restricted. 

[0092] Also, engaging bores 65 are formed on both sides of the defomiation 
restiicting blocks 63 in the longitudinal direction thereof. An engaging projection 66 
formed on the holding bridge 26 adjacent to one side of the deformation restricting block 
63 is engaged with one engaging bore 65, and an engaging projection 66 formed on the 
holding bridge 26 adjacent to tiie otiier side of tiie deformation restricting block 63 is 
engaged With tiie other engaging bore 65. The lengtfi of ttie engaging bore 65 in tiie 
longitudinal direction ttiereof is longer than the engaging projection 66. As can be seen 
from FIG. 13A, when the rubber holder 61 is in a normal state, the engaging projection 
66 is so designed as to be positioned on the side of tiie deformation restricting block 63 
of the engaging bore 65. Also, when the excessive bending force in the fonA^ard 
direction wrtti respect to tiie windshiekl 12 is applied to the njbt)er holder 61 , as shown in 
FIG. 13B, the distance between the holding bridges 26 is widened and the engaging 
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projections 66 move in the engaging bores 65. When the adjacent holding bridges 26 
are away from each other and the distance therebetween reaches the predetermined 
distance, the engaging projections 66 move to the outer ends of the engaging bores 65 
and restrict the distance between the holding bridges 26 from further increasing. In that 
way, even when the excessive bending force in the fonA/ard direction with respect to the 
windshield 12 is applied to the rubber holder 61 , the deformation restricting blocks 63 as 
restricting means restrict the distance between the adjacent holding bridges 26 and the 
excessive deformation of the rubber holder 61 can be prevented, 
[00931 In this case, the defonnation in the direction where the rubber holder 61 is 
bent fonvard is restricted by the engaging bores 65 formed on the deformation restricting 
blocks 63 and the engaging projection 66 formed on the holding bridges 26 and engaged 
with the engaging bores 65. The linking strip 64 has only a function to connect the 
deformation restricting blocks 63 with each other to facilitate the attachment of the 
deformation restricting blocks 63. 

[0094] In the illusfrated case, the deformation restricKng block 63 is formed in such a 
shape as to have two ring-shaped engaging bores 65 engaged with the engaging 
projections 66 formed on the holding bridges 26. Alternatively, a deformation restricting 
block formed in a different shape is also available as long as the distance between the 
engaging projections 66 formed on the adjacent holding bridges 26 can be restricted. 
For example, a U-shaped engaging bore for engaging two engaging projections 66 from 
the outside and a single ring-shaped engaging bore for engaging two engaging 
projections 66 from the outside are also available. 

[0095] Incidentally, the members and component parte in FIGS. 12 and 13 
corresponding to those mentioned above are denoted by the same reference numerals. 
The cross-sectional view shown in FIG. 13 shows the suriiaoe including the engaging 
projection. 

[0096] It is to be understood that the present invention is not limited to the foregoing 
embodiments and susceptible of various changes without departing from the scope 
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thereof. In the embodiments mentioned above, for example, the rubber holder on the 
DR side 22a is fomned from 24 holding bridges 26 made of resin. Alternatively, the 
holding bridge can be fomried by using metal and so forth. 

[00971 Also, for the connecting portion of the wiper amns 15a and 15b, the U-shaped 
or bayonet-shaped arm Is also available in addition to the connection by means of the 
clip 32 in the embodiment described above. 

I NDUSTR i AL APPLICAB tUT¥ 
[0098] The present invention can be applied to the production of wiper blades in 

which the plastic deformation of rod-shaped spring members can be prevented and the 

durability thereof can be improved even when the excessive bending force is applied to 

the wiper blade. 

[0099] While the present invention has been illustrated and described 
with respect to a particular embodiment thereof, it should be appreciated by 
those of ordinary skill in the art that various modifications to this invention 
may be made without departing from the spirit and scope of the present 
invention. 
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